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16: V-JUMOia 
17::T:it1toSttflU!l 
17a: K^-r>«BrtWI 



20 zaatuM 

22:VDD«|&© 
112 : 3C6^MaiffiM05h7>*:^:^^ 



1 

^!g^ttT*5f9. ffllEigigSMii^gJimfsy-^teifi:®^ 
^ IStf J: 9 icMlB l> ^/v-M«cf^ ^ V ^ 6 ^ ^ ^ 

5 ] mmmL^- vmrn^^^ v^^^j:^^ 

40 

[f»*^7 J WIEy-x>^:^D!7ip]K<^y->^m;f3fi 
?j^fs ^tU;^ ^ V > s ^ ^ ^ 
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2 

mm\^mf^^thxi^^zt^w<&t-t^ m^m i7bm9 

nMcoy->^feftfc®Sc(r)i£aaiCjSi»!>i^^nfc. Miae^ai 
p^(Oy-;^jAtl[^«cCOifii23t:iSJe)iZ.^nfc. MIB^^i^ 

/v««i: t) i,mmm(Dnm(Dmmmmj^mi^m\^^xwm 



3 

Mia K vfctfc®«c&t/fiiay- \^mM\mw&m^ 

[f»5ft^ 1 4 ] f»5}^^ 1 7!;^ 1 0 (^v^-f iTt^McilB^fiD 
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4 

^^^^ KcOTK^^^v-'rywJ: 19 tii5< ^^-5 J: 5 

^ ^xfjiasssssj^g $ 

hMm#5a:^ v>?;^^(Dy->^i!Atsr^«(7)«& 

20 [00 0 1] 
[0 0 0 2] 

30 <b*oiii«A;^-7^/^>r^Se{Cigffi$nxi^-5o /cf^^i^X 

CCD m^f^^m^) n^mm^m<. y^xu 

^j:mmmm\^^<mm^tixi^^^ 

[0 0 0 3] CCD (m^^iS^m^) lw*li^T 

mmm^Hx\^^h^ wh. 

[0 0 0 4] :L(7)Xo^j:^m.\^m^. ifi^. mi^mmm 
"T-cDft^mmmt^m^ ux # x^^j t) . . mo smmt^miMLm 

C:^;65p^tg^c/ioXitXV^-5o — ^ 
fl5:O^RF^<t^CoV^X«:. MO S^-< -v^-t ^^i^ir C C D 

60 j^-i^^>-^ic^\^^x'7i^yj^^'^mi^^m^m^^^ 



1^ 



5 

[0 0 0 5] rtttd^fUT. -^'i'^ D 

[0 0 0 6] Z(DXo^J:.'^t)^h. CMOSatStCj;6fflt 

[0 0 0 7] ^(Dfzib. m^. mm^jim^^m^m^m 
m. i^tc r7>'^y:r:JU;A^ (Dmm^t^i-fx±\^^{zmm ^ n 

S^: LrJ^T<7)^(*:^?iJ/65^tf ^tl.5o BPib. CMD (Ch 
arge Modulation Device : M^MM^^) SS{*jg^^ 
^n(^m^ 60-140752 ^<2^#, #^BS 6 0-2 
0 6 0 6 3 ^^S, #Bi^6 - 1 2 0 4 7 3 

- hs<^«3t^ LTi>6. ^mm:iXoxm±\^tim^ 
xh^o m^(omm^^^^^it^-h*xn^tiib^ h 

[0008] ^yh. BCMD (Bulk Charge Modulated 
Device) mm^Wt^^^n^m^ 6 4-1 4 9 5 9^^^ 

mn\^<^m^tixi^:6o mis (a) c 

SEctf? tS;teHiIt::5t^^m^<^«fflS3$rs9:JtT. 5t 

e®-r6y-rx^aJ^JLTv^-5o /^^b\ mis (a) 
[00 0 9] $ p> iw. Si«i[BJE^||:^^<^)@f*S^^^^ 

fl#^^2-3 0 4 9 7 3^^««C^g|5?ixTV>5o - 
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6 

^ /H® — SFP t^) ^ ^ >'^ffl€B«T <7) 31 >^v^Sci^ f c 

[0 0 10] SiZ^^:7;^ hy^;r- KIC 

10 %^m^\^xmM^^^^^. mr^^vurv^^'^^-v 

xwm.^uu'th. 4^{c. m^fm.m.(r>imMx^^x 
im^mm(r>m'^^>f^\^^^\^^^x^ ^ . ft^m^^i:! 

^X^Xif-'ri^^y-r f'^(n>^\^t:L^\^%^^m.^^^}hX 
[0 0 1 1] 

[^BJ;d5A?a:LJ;5 L;f!)^L/^dSP,^ cMD 

60 BCMD^@<^^^^T-XH. 1^113 (a) Iw^-f" 
J:5i:i> mi^^aS3;e»5>';i- hm*^7Tco^-Y^ 

$-^6c<bj5Sjtu<^ (gii3 (b) {;i:^-r<t mm 
[0012] ^fz.^ mm^nMsnx<r>^\^)r^m^ 

MO S Att^fcCJ^^S^j^tw J: S»3feS5ff#tt 

[0 0 13] :7;*- hy- hmffiWatTMi. Kit 

40 i^v¥-vwm<ow^m-^iiL>m:hti.^m.mWfiXW^tm 

fV<n^\,^hz.:^^-'h^mmnfzM^%.'^m=i'X\t^ ^co 
gfcm^{ci^/coXs^ttXV>-5yci*?>. 

50 [0014] Jix6<^»itlwS^X/.f $tlfct> 



7 

^fc. cMosoi^Jtatpf^|p1C8^5gstR^fflv^T 

[0 0 15] 

±<D^Mmmm(D^mi^m \^mf& ^ titc-mmmco ^ :x. 

r^(D^:iL/i^igi±\:i/f^ hmmm^ift-i^xmm^ntiv 
mm^^-r^-mmma^Mmmmj^-m t ^^^^ :it^ 

[0016] fS*^ 2 (Ommt.^ 1 tC|5«(7)@«c 

m\^t>tL^xm^^ixX\^^h:it^W^t\.X\^h. m 

[0 0 17] m^m4(omMn. l»*^l7!7^3<Dv^-r 

[0 0 18] IfjR^SO^P^fi. M*«17!?^4<DV^T 
tLTW>6r ^^#m<b UTl^6o IS*^6(^^egfi. a 
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[0019] ifjR:^ 7 (Dm^n. if ^« e l;i|E«t<^)@f*: 

mm^i;i«!9. SiriEy-^>^:*-Dyii]K(oy->^w;^ 

6o l»*^8(7D^PJJi. |i5ft3Sl7!?S7<7)V^-ftt^>^c:|^ 

^cDy-;^teS!^^«c/5)5^ mm^m\zm 

[00 20] iS*« 1 0 <^^W«. \7bm9 OV^ 

tl-oo BiIIB^^ft^StelC?!^^ $ ttT V ^ -5 ^ <h 

^cDn§^(7)y-^iAtfeMiS(?5iai2lwSi^iZ.^n)t. MIE 

[0 0 2 1] f«*^l 2co%OT«. @»:S»5R^li:J:5> 
50 Lfcm^&t/iE7L<o 0 *>K3t^^m^^mria 



9 

^'-hmmni0}^h^>i^:^^(Dmm^mit^^. mm 
[0 0 2 2] m^mi s<o^mn. mi^Wimm^\^x^ 

HftlB^*t6ifete»m«c. MIS K U'-r fIfS 

So 

[0 0 2 3] f»*«i 4(7)^^«. mt^mmm^i^x^ 

K >'SAScffi«&t/Baiay-;^&S^ffi^ji p MT-fe 

y- hmffist/miay-;^i£»ffi«cicBjf^miE J: 
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10 

mm. mm K U'-r >i!immmRxj^mmy-:^tLmmm\^ 

10 m^m±m^^wm^'^. mmh^i-^i^ti^mmmRx/m 
lay- hmsf-iftf^mjE^Hi^ou. tftie3ie%^m^;55g 
m i^timmmmmm]2-m±\mm^(ORmmm^m^'r 

- hmm\mmi&m^- hsmii^ai* k ^ i^i^^^^Hi^^ 

y-::^l£»®«c(om{ilf^l::tc'^X'5 r T*m-^^«ltB*r 

[0 0 2 4] ;*:^B.^(C:jQV>Tti. ^^^/l-filScCOTco 
^/i^«crtXfeoTy->'.l£tfc^*!c(Oi£iatr. 'B«J;ttf K 
u-^ y-;^ft£tfc®«t;iM'5^-^^/^:S:^ 

30 if^^y h) <£:^ttTV>S« 

[0 0 2 5] «aj;iff. 1^ Vi/i^oy- hml®S:ffiV^-5» 

-g^. y- hm<^co4^*g|5(7)e7:i^/i-M«c<?:^^^(wy-;^t£ 
t^M^c^Jf^^L. y- hmil^ffltf J: 5l^?>^vw®^<^ 

ii5< ^ctSo 

[0 0 2 6] $btc. e^:^/w«««§3t^-r:^— K^m 
y-;^fc»SSc<^i£«ltciBg^tlTv^6:rc«). 

50 [00 2 7] H]*>. p§i^O^>:nyl^^^^ffi^/^, JJl^o^glW 



11 

[0 0 2 81 Ufc^i^oX. SS^mb;^^*!' 
[0 0 2 9] /^4b\ i^jiSffiaZ^gl::^ffi$Hfc3t;^^S 

[0 0 3 0] mmmmi2<m^i^<7)m^x*n^'r>^ 

So 

[0 0 3 1] h^vv^^^^^Js^^l^S-cibf^-r 
So y-;=^mffi<?5^<b«3fe^^S^5foSSS 

[0 0 3 2] ^fc. 3fe^^m^<7)^as<hste®«(?>m 
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iSiss«im;j)5«rtg<>r/^So 

[0 0 3 3] Vv?;^^(D^ffi/557^>^I/v'3 

So 

[00 3 4]—:^. CcD^0J{c48V^T^i. Vyl^'Jy^^ 

v>o «^oT. ffiic^®{;i«®^ttfc^'y y Tt>. PtS^ 
[0 0 3 5] ^^±(DX,b\^. mM^um-t^^^m^m 

®i^f1•ifi^Dm^4Pt§l^^^l::$ii^XV^So IP^. t^M^B 
1^<^y~>^i2:ife^Jgci£< l^ft*!)SCtlcJ;t) h^>'v>;^ 
^Ogafii[mS^SJffli't-SJ:5^^«5t^-rsri:T% $1^ 

^ii«-rs^^;«)sx-#So 

[00 3 6] 

^(ci^s CMO s-r ;^ — v^-fe v-!^<7)*ffi:^i^^rt^-4bMts 

<j:9i;i. m&mmi o ii^ic. 5*^^:^-ki 1 1 1 
ytm^^mmMos b^^^i^:^^! i 2ti^mmi^xm 

bTV^So Bn^. S3fey-r:=^-Kl 1 10^:3iyl^^l 
fflMOS 1 1 2*De7rcyl^^Scl 5fiy— h 

mSc^«figLTV^So 

[00 3 7] K 1 1 1 O^j^ifefeSii^ 1 

7 ^3feft^«iaffiMOS h^^^i^^^ 1 1 2(0 Kl^>f V 
teifcffiScl 7 a ^tfie^iii/i^^i 5(D^g|C-ft:6<]|C?i^ 
fiK^ttXi^So Ku^>^l£®:m«l 7 aJiy v-i/l^oy 
- hSgl 9 0^^gp^Si»)Htf<J:pi;i?F^^^n. y> 
^4^coy-hm<ll 9oq^^L^a5(c:y->;i2;S^S^i 6;5S 
J^fig^ixTV^So h®Sl 9T<^)!>^/i-®*El 5rt 



13 

[0 0 3 8] t^is^ 3t;ft^«^WffiMOS h^vi>;^^$^ 1 

6o K l^itWcmm 1 7 a K t-^ ( V D D) 

(VSCAN) «^IS2 y-:^te»M« 

(0 0 3 91 ^tc. Kill <D^^M2 4 

^^^(ommn^mm m^m) 2 3^c:J:t)ii3t$ttTv^ 

10 0 4 0] m3<o±(omn. ^-\-4^/i^*ScTo^>j^/^ 
^*!ci 5rt(7):^-v y ttk^^/ h 2 5 coftia^p^d^-f 

T^^y h 2 5 ^^tf ^^i*:S«^ffitw5FfT?i®. 
[0 0 4 1] E]4ti|iIl(7)B-Bi^^®Bl-efc«9. HIS 

nmi.(Dc~cmwTmmx*^^o m2(D±(Dm\^^'i-^ 

pSv-y ^^^^d^ib/^eSffil l-hlcin^ivy =l>' 
mmi 2\z:pm(D^:x./um^i sii^mf^^tix\^^^, 
1 3^j55?i^^$ni:v^6o 

[0042] S3ty-f Kill <7)p^ffl^;loV^ 

xm2^ximA\^x^Wim-r^o en^. ^^^./i^^cis 

m 1 2(0^gtrfl^^^ttfc^jKifefc»®^l 7 i:X«^ 

it^Lxv>-5o ^i^j^teifc^^ 1 7 K t--rvm/E (v 

DD) «i^i®2 2(wg^«^$tLTjEcD®fit;i/Wry^$ti 
teScS^l 7(OTcO'>^yv^^i 5i^l;i^??ti-5J:9l- 

-r. m'^<Dt&m^m^ z ttt>x^ 
[0 04 3] ^m^^mmMo s h^^i^^^^ 

(nMOS) 1 1 2^0i¥Salc:oV^T(a2&t/Ia5^Ci:»3 
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&n*>. y >^/«(0>>'-hm8il 9;!)Sn+ §!o 
1 7 ^ Jl^^ $ ^fc n K 

-Y^tetSc^Scl 7 alc:j:i9ffl*nyhlSatS:Wi-6. yv 

^t^oy-hmsi 9<D^^m^n'' s«oy->^j£»« 

«cl 6^S?[^^^;^LTV^6o ^UT. K W 1 
- h«fe,^]^l 8 4r^LT>>*- 9;d5?{^^$;h.XV^ 

10 [0 0 4 4] ^yh. ^-Y'^yl-^JfiOT<?5'>ai/l^^l 5 
1 6 c0^i22§i5XfcoX. y->^t£ti(M« 1 6 ^fflt^i: P 

p Mt^^^j.-^ ij r^K^jTiy h 2 S/^i^fl^^snxv^^o 

CC0p+ McO:^-y y TTj^^lr-/ h2 51^. «?ijx.f^^:^>^ 
1 5rt{c?|^^$n^. ^^])T^^y h2 

i-ig^^j:SJK<7)nM^<3fiife^#ALXn^^JN&ifegl 5 

[0 0 4 5] Jiieu/cp-^ §ico^^ y r^^^y h 2 5x 

t'^^< ti.^fz.}h. KU>f ^^ffitfcei^cl 7 a lCii5m/E<^Rl 
:^JDU5t<h^|;i3fe%^'1^— vl^/ii^CO:^?^-^ y T7K<^:y h 2 5 
[^H3feM^>t^-/V/5i^^-r y T;}?^iy h 2 5JC 
SSI$nxv^S^^^^^-f-o B|2(DTI3lc:3fe%^i^— /V 
t^^-r^)Tif^^yV2h\ZJmn.\.. ^^^yi-^^l^m^^ 
30 ^s^fi$^^X^K®^;i)5^il:^XV^-5^^^c07^f7":/v-'^y^ 
m^^-^-o ^fc. ^ir4/v®^T<^?!>^>'i^JSScl 5rt(^) 

[0 0 4 6] (He (a) , (b) ^#BS.bXJi|a 

(*(O«^lCov>Xl&0>^-f {116 (a) fi. 

Sr^-fo Il!6 (a) Xz.TT^'t^bK^. C(DCMOS>r>< — 

v^-tVf-fi. 2^^5cTU— feVi^(D^^^^goX^b*"9. 

40 ±lBuyhltjgco^{&®^ds^j;^f^&t;?fT^rr6]tw-^ h y ^ 

[0 0 4 7] ^fc. ^iE^^ff^ (VSCAN) (O^Sj 
^^0^1 0 2^t/Ku-f >^mJE (VDD) (7)^»J^S 

[HKi 0 ztmnw^^^hjX^(n-^ia\z.WM.^f\^x\^ 
60 =ffSl^fT*rpilc3fe-s:^xoW4ffi^i 0 irtcDMO 
S Vy^y'y:^^ 1 1 260 Ki^-f v^lw. Vu-fi^mJE (V 
DD) (Ofgili^^dlK 1 0 3;d^f>fTSJc:— o-roxxi^ 
^ K 2 2a. 22b ft^^ti^'timm^ 

thxi^^o rfmcrr:fj\^\z^^^x(Dm&mm 
50 10 1 rtcoMO s h 7 > v^>^ ^112 <Dy— h Id, 
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M^mw (vscAN) (Dm&M^mKio2f>^hnm 

|c:-o-roT*TV>6^iE^Sft-^i^j»2 1 a. 2 1b 

[0 0 4 81 ^fc. mm\^m:^m^^^^x<DmiiLmm 

10 1 f^ooMO S h ^^^v>:^^ 1 1 2(Dy—:^i)^mU\z 
m^j:^mmmt}m2 0 a, 2 0bl^SJf^$n-CV>6o ^ 
Sa:tli;^?iSI 2 0 a , 2 0 bfi^JfelcS^^6^-f iy^^ L 
TOMOS h7>v^;^^ 105a, 105b<?D KW-f V 

(3fe«^Wff ^Aj^iffiT-) 28a, 29a ICl -D-f-^mm 
^ttTV^-So *^-f iX^lOSa. 105b b 

(7K¥^3gft^A;^«^) 2 8 b. 2 9b «7k¥*3Sfi 

^ (HSCAN) <7)^ib^SleIKl 0 4lCg^j^$tlTV> 

[0 0 4 9 J ^fc. >^1 05a, 105b(Oy 

(7t«IWtt-^tii;^5^^) 2 8c, 29c »^^iico:^ 

mmmi o e ^mi^x^mm^mti i o rcig^^^nT 

1 1 2<oy-:x.}t^mmmi oe^zmm^^ti. mmmtL 

1 0 6t;iJ:t)*^$n5o 

[00 5 0] Mit^Sft-^ (VSCAN) -RXlii^^M^ 

ft-^ (HSCAN) i;ij:t). ^mtmm^Mos 

Vyi^i^>^^ 1 1 2^|g»LX3fetOAWfi{e:it««JL/ce* 
^ff^ (Vout ) /05S!;i^m$n6o W4 

t®^ 10 1 (i^^fe^-f Kill ^U^MO S h ^ 
^^i^' 1 1 2Xm^^flh(OX\ iil^(^gP5)^$:CMOSft 

^t. mm^^m^i 02-10 4^t/^m«Ei!ii 0 e 

[0 0 5 11 me (b) (i. *:^0JlC>^6CMOS^;^ 
-v?-fe>f*<^»jf^$^6fcd^(0#Am>tlft^<^^^ ^ > 
^^^—V^Tfi-to P 31/1^*16 1 5 ^fflV\ 
^m^^mm h^:yi^:^^ 1 1 2;5i5 nMOS(D#^{wii 

[00521 z<r>t^. mf^Wimm^(oW)m^w^x^ 

•r^1^^^(;ioV>T^. (gl7, 1^18, Z^t/gl 9 07^7" 

^1 0 irto^m^^aiffiMOS h^:x>?>^^ 1 1 2C0 

m«[-mjE#i4icov>xia 1 ojc^-rt^^^>^^#BL>i 

[0 0 5 31 lil7 7!/Sg|9lc4ba>T. 
7 (a), (^8 (a), 1^9 (a) (1. ^H^'ixltmSS 
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(b) , E18 (b) , ms (b) II. ^H^'timmmm 
[0 0 5 41 ^-f. mmsaF«i«. 3fe^^m^^ (;^-/w) 

[0 0 5 51 ??]W{l:W)f^€:ff 5(^fi. llk(Dmmmm\:i^ 
V T^^ h 2 5 ^^(c LT59T/c/j:3fe^^S^S*r^a 

-5fcJ^-Cfc6. :icD:^-g^. K U-Y ^/fetScmiSc 1 7 a . y 

~h®<ii 9^^u?y-j^<.teife®Sci 6 (cii«(DSjf^«E 

J:f9 t>is:^v>mffi^HlJ!JD-r6o 8Pt>. VDD«J^j»2 2 
a. 2 2 b(::;^+5V(7)m/£^^^UT Ki/^ vtetfi:® 

20 «tl 7 a tcSl;IJDb. VSCANtt;^i6^2 1 a. 2 1 b t;i 

m-h5V(DWSi^mmi^x^-hmmi 9\z^m'r^o 

17a twSlJ!3D$ti;rc,^+ 5 V(7)m/E/i>^-^(^*^y-;^l£ 

[0 0 5 61 ^(^m&mm. mv (a) , (b) ic^ 

f^lcr^< J: 9 l^-r^. mi^ct»9. [^^/w^^i 5-^60 
m-^liy-^l£tfi:«i^i 6^ KW 1 

^^^^VT^^>y h 2 5;D^^»m$^-5w^«T*^/j: 

h 2 5;d^^»tti^^-5C^755-e#-6o 
[0 0 5 7] ^@m?^;65g^m^tLfc^T*(l^^/W^^l 

40 5fi^^{bu^c4^^ic^-5. ±mi.rcx^fj:tf]mitn. 

J:6^li# (kTC$i.#) ^s^^^-r. 3SffiWXfc6o 

y^iizmm^tif^^EEiBim-m^izmmx^ 
[00 5 8] ^^iw. wmmmi-t. itmM\^x^^%^m 

T'fe^o ^j:^. z(Dwmmmx\-t^^^^mmmi<Lx<D 
50 m^v--\'iy^-®jf^t>^gBx*)^o ^mMm 
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IC. VDD«i^jS2 2a. 2 2b^3lLX. ±X<Dmi{L 
10 1 rt<OMO S h ^ v?^ ^ 1 1 2 CD K l/-^ >te 

j8ft2 1a, 2 1 b^iiUX. ^Jfei:iMOS h^V-v?;^^ 

112 <D^— h (;iMO s h 7 i^^J^ ^ t^:h y h ^y^^ 

[0 0 5 9] Kl^^>l£»^*iEl 7 a--(7)affiSl;!lPt-J: 10 

pM(^^>^/v®Scl 5rt(^#^IS:=3E-^y-V (iE?L) n. 
^(7)Stel laOlclf ^/c$n6fcJ6. ^^.nyl^^gcl 

10 0 6 0] ^CT-. MOS h7 Vv?^^ 1 1 2<D^— 
K u>f J: "9 K L-^ 1 7 

t-^a^n^o ccot^^^Eis (a) . (b) 

[006 11 ^SSirB^X(^3fe^^*:-y^<7)^B)«pMO 

^m^ml^x^^mwmm(Dmm%:^n^:itnfJ:<. m 

[0 0 6 2] f&(o;&^xffiv^^ttxi^6:7^ hy- so 
s«3gxfi. lEii 1 (c) \zL7r^'t^o\^. mm\tit%± 

ilb J: 5 Btm«M^^^^ ^ - /v^a d J: -5 JJ^T^ > V- 

•r/i-^^/o^Pn^is^^t^^o :L(D'mm(owm\^^\^^x 

fi. h7>v?;^^fiO^-r^/w®Sc*l. laii (a) (C^ 
mil (b) ic^-f-ct ^ h7>v^;^^(7)y- h^to^ 

yT>b. m.m^m^m?L'ri.x^mMttj:h^tvtf^ 40 

[0 0 6 3] m\^mm\t. ^m^n^f:L^^^mM\^m-5 
<m^m^ (vout ) ^m^fd-rmmx^^^ ^m^^ 

ai^MOS h7>v^>^^ 1 1 2^y—:^y^v2vm^t 

bxaf^^^. (Vout ) ^W;^i-6o 

'g'. MOS V=7>i>:^^ 1 1 2f}m'^^mxW]V^-thX 

Pic, VDDttifej6a2 2 a. 2 2blCj:D. frfel^MO 

S Vi^x^ 1120 Kl^-f >^lc:/L-?:+ 2 — 3 VSS 

(Om/E^Pn*Di-6<b ^ t^lC. VSCAN^^j6g2 1 a. 

2 1 btcj: ^JStCMOS h7>^>?:^^ 1 1 2(7)y- 60 
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hJw/L-^+2'-3VSacomJESrRlJ!in-r'5o * 
{s^^tHfflMOS h^>-v^:^^ 1 1 2(7)y-;^{w^mSE 
jUl 0 6^g^Ji^UX-^eomjl4:i£-rJ: 5(-i-^o 

[0 0 6 4] ^C^X. c<7)SgtH»3P5coiEfttroSjK»ira 
X. %m±m^t^^^]>TiS^^y h 2 5rttc:^jM$nX 

v^'5o ^^±mMt^^\')r^^^yh2S\H\^^m'^fi 
^t. S?IS{wJCi:x:7rcyu^ Uv<;Vj!)S^<bL. ^PbIS 

2 5±|C^e^«c;05?i^^$;}x. ^KM^rtX^-^ y T^K 

[0 0 6 5] ^-r y T^^-/ h 2 SJitO^ffi 

fi> =^^y rxfe6«^;!)S-=m^^jr«JSX^5^:ft-r6o - 

{^(^^^\^mm^mm-^\:.x\^^^fc^. mio\:L 
Tj^-r ct 5 iw. Tfeff ^^^m^Mo s h ^ vi^^ ^ 1 1 2 

[0 0 6 6] 1^§oX. ^m^^mmi^OS h^Vv?;^^ 

1 1 2 (7:)#mfii(cil^coi5f^ms^fnJ!)D-r 6 ^ . h ^ 
v^;^^ 1 1 2flt&?D4^ffiXiljf^-r^o 

v>>^t5' 1 1 2(i^mSft»if^»-J:^y-;^37;i-ur7[HlgS5r 
B^UXl^^OX. ^fflilf^ffllcj; 19 h^^-i^^^^l 1 

2 tc-:^m^;05«En6 J; 9 ley- h - y-;^ F«^co«^i^ 
^«<i^§ii:6-<<. 1119 (a) . (b) J; 5 tr. 
:^~y^mmm<t^ho c*7)y-;^m&«7)^<b^e^^{i 
^mtii 0 7tcm;^-r6o 

[0 0 6 7] Jiia(^SgWlbfP^»:(DJ;5t-3g«PL 
Xt>J:i\ fip-b. mi Olc^i-J: ^td. Tfeft^^mfflM 

OS h^^v^x^ 1 1 2Hiafp^^xKjf^-r'5fci6. K 
i^-f >^-y'-;^r«icomffiMny- hm<^i 9T<^>i^x:x 

1 5f^t-fiy->^teSfe^^i Q:^}p\(omm^^^'r^o 
[0 0 6 8] t^tox. 7t^^>i^->'Wiy-;^iAifcaiSci 
6#ifio>^:«i/w^mffi^iE<D:^rpilc^{t:$^-5;5^ mss 
ffifi-^o^m^tl^i 0 6(;ij:i9^^^nxi^6/c*^, y 

1^9 (a) , (b) (r:^i-J:5tC. y->^mte (V 

;^ b $ * 2> C ^ ;5S X ^ 6 o 
[0 0 6 9] ^es^SI:itt^JL/cSJmft-^ 
(Vout ) ^#6^<h;55x#6o ^^^J}^- 

f\-tK^m^<omM(o\ii^WL^\t±mm\^x\i^^(ox% 



•i 
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T% 012 (a) . (b) ^-hmmm 

10 0 7 01 b^^t. :L(o^m^mn^^mm^mtM. 

xmtifcmm&^mr--^mtfj:^. me (a) , 
(b) iwUfc^soT. -'m<omu\^tzmi^m^m^(o^ 

[0 0 7 il »:v^-e. hyiyi^:^^(D^—hmmi 9\z 
^ Vv^;j^^cDi!jf^|c:i^:s^/£;^2-'3 vcom/E (VDD) 

T. MOS hyi^i^:^^ 1 1 2(DmtS.WE:fy^mW}'ti>o 
[0 0 7 2] rrT\ hmill 9t:iMOS h^^-v? 

1 1 2;0i^fp«^X*iljf^ L 5 6/^2-3 V(7)^- h 

mm^mn K i^-r :ym»mm i 7 a t;iMo s h ^ 

i^:^^ 1 1 2;55ij!jftL9 6)^ 2 ~ 3 V(7)B/E V D D 
[0 0 7 3] MOS h^^v?^^ 1 1 2C0y — 

^teifeffi^ 1 6 {c'^mmm 10 6 ^^MLx— ^(om^ 

^M-to wixtcj: MOS h^:^v^:^^ 1 1 2«y — 

MOS h'7^^i^^^(DmuM&(D^m^ji^ML^x y—:^ 

t). 7feBS#^ftlcW:«fiJ U^tumft^ (Vout ) ^^?)ai-r 
[0 0 7 41 J!^±oJ:9{'. 
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[0 0 7 51 ^cC:fc\ 12113 (b) \Z7f^'t9^^m(r>B CM 

S3fey-r^-Ki 1 it^m^^mmuos h^^-v?;^ 

[0 0 7 6] *fc. g^fe^^ K 1 1 1 

t^m^^mmMos 1 1 2 ^co^j^/^ffi 

mm^mmx^ ^f^^^^f)^\^x. m'^^<^->m^^ 
*p®ji-6w<h/jiSx*^6o ±mmm<Dj^mxi'±. p 

gj(Dl>ni/V®igcl 5Jc:p+ S(0:3e-^ V T^^>y h 2 5^ 
B^ttX^J^-zl-^^ab. nMOS h^:/v^>^^ (TfefS^ 
20 ^m^MOS h^V-i^^^) 1 1 2(;iJ: !9 3tff^^«IW 

TTK^Jr^y h^^JtXm^^^SL. pMOSh^^-v^^ 
[0 0 7 71 ^fc. .@{*:«^^^o^(t:<7)«iS;^^-r[2l 

6 (a) ic^ov>x. IfW^r^^x. y-h®^ll9l;l^+ 
5 V(DmJ^^m\i^^ c <?: J: 19 5^^^/w^^<lr^ii$ 
^X K Vi£»M*S!6 17a (wSl*D $ H;rc*^ + 5 V 

30 v>-5o L;fi)>L. §]0»;t^S^^hUXlfm^PBiyh*tty- 

^S'J(wy->^^»®ttcl 6icSJf^LXt.J:V^ 
[0 0 7 8] _b|E@(*:S^^^(7)^(*:(Dt«^4: 
^-rme (a) lw:JoV^X. tftltlHlKt UX^BJffi8i<^ffi 
v^xv^S^^ ^S^W«rfflv^xt3J:v\ 

ti^fcib. ^(D^mmjE^^m^ti.xwL^m-rzt 

^#lHl3S$rffi V ^ 6 r pltiXfo So 
[0 0 7 9] 

^;^^(7)@f*:S^^^^lc:4oV^Xfi. e^aiyv^^^S:^;^-^ 
vrn^^y h) ^^ixLXv^-5o 

[0 0 8 0] Z(Dfz^^ K^X^^L/cTfe 

50 ^^tm^^^^^ft^rtSis^^giS-drXigSffiSi^gJci^s 
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[0 0 8 1] ^mmmhM^^^^f\^mT(o- 

[0 0 8 2] $e>ic. ^3fe^-r^- Ki:5fe 

;0^X^6o iE#(7)CMOS:/P'fe:;^S^SicJ: «9 

[l^®(^fffl*/ctIftB^] 

[mil :*:MH^co^ife(^?^^(w#.-6@(*:^^m^omtt: 
60 30 

i^®mxfc6o 
mmmxih^o 

-t. micDc-cmmmmxh^. 
im6] me (a) ^mm(omm<Dmm^w^^m{^ 40 

me (a) cos^m^^^Kf^S^SSgo^^^ 

[m?] El 7 (a) ^mM(Dmm<Dmm\^»^^mi^ 
ms] ms (a) ^^m<7^mm(omm\^^^^mi*^ 50 
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<^ D - D » ® X CO 4^ X > / w ^ -r m X 5 o 
1118 (b) :^^m(Dmm(Dmm\^&^^mt^m^m^ 

mmmx<D7i^y'>^i^^/u^m%:7f^'rmxih^. 
im9] m9 (a) :^^m(omm(Dmm\^^^^mi^ 
mmm^(omi^m(ommmm<D;h^v^m^^i^n m4 

D - D i8ft»TffiXO aKt^ V /W^J^* ^-ria X*) 5 o 
12 9 (b) fi. 

[Ell O] *^P^cD||j6fe(7)?f^^(C>S^@<*:jf^^^(D* 

JE#^t{COV^X^•^^^>^Xfc6o 

[mi 1] mi 1 (a) mi^mmm^tommv-^^y 

h^^(D^^:^/i^mm^(Dit^m^^'rmxh^. mii 

-v'^yws^ffit^^^^^^-rmxfet). mil (c) 

^i-mmm<oii^mi:7jki-mx:h -5o 
[mi 2] mi 2 (a) :^^m<r>mm(omm\^m^ 
mi*^mmmi'(DW}i¥m(Dwmmm^^hmmmm\^f)^i<fx 
^mM(D^^i^m^7f:'tmxih^. mi 2 (b) ii. m 

12 (a) ^t$iPJ-r^fcJ^)(D:¥'r y T;^f>r.y h&O^^OO 
#i£0|R^^Mmxfe-5o 

[mi 31 mi 3 (a) u^m\zm^BCMDmm 

<D@(*:}t^^^(7)«itlwOiNX7r:i-»rD5mx^6o mi 
3 (b) «e*«^«w>^^BCMD«itC0@fls:JS«*^^ 

<7)m??ft - mm^^fiico V > x^i" ^ :7 X a> 6 o 
[f?-^(7)iJfc0>^l 
1 5 ^=^/umm. 

1 5 a n^^j^^^ (^nmmm(o^m^m) . 
16, 16a y->^te«fcm«c. 

1 7 ^i36!fe)tetS[^ac. 

17a K U'-f ^-fc^®^. 
1 9 hSIl. 

20. 20a, 20b MiEmtim. 

21. 21a. 21b ^H^Sfl-^ (VSCAN) #t 



22. 22a, 22b K U'-f vm/dE ( V D D) 
2 5 y T/}f>5r5. h (iSSSSiZ^S) . 

2 6 7K^m;^i®. 

2 7a. 2 7b 7K¥*Sft-^ (HSCAN) ^^i®. 
2 8a. 29a 3t«^Wft^A;^iS^. 
2 8b, 29b ^¥^3gft-^A/jiffiT-. 
2 8c. 29c jft^miB^ttitl^l'. 

1 0 1 m^fi:®^. 

102 mm^^m^- (vscan) ^©j^^inigs. 

103 V\^^l^m& (VDD) ^ib^^SK. 
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10 4 TK^^^fi^ (Hsc AN) mm^^m^. 

105a, 105b ;^>r iy^. 

1 0 6 mmmm ii^^mm . 
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111 s?fe^>r ^- K> 

112, 112a 7tft^«iaifflMOS.h7:^i^^^„ 
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